Abstract: Ever since Peter Drucker stated that there are only two constant factors in business -innovation and marketing -the need for continuously reinventing and changing business organisations, according to the present and future needs of the market place, has been in existence in the management literature. No less today, external turbulence and dynamic market conditions have come to stay for good. However, the challenges are quite different today. The emergence of knowledge-based organisations and increased importance of knowledge as the key to competitive advantage poses new and interesting challenges for managers and researchers alike. In this paper, we will attempt to enlighten theories of intrapreneurship and innovation by applying state-of-the-art knowledge management theory and organisational learning theory to them.
On the developing need for intrapreneurship
We are slowly beginning to understand that innovation and learning are not the prerogative of start-ups and entrepreneurs any more. Rather, in the age of technological turbulence and hyper-competition even mature firms need to be innovative and agile. This is why we are beginning to see a new strand of literature on intrapreneurship, i.e. innovators in mature organisations. However, as early as 1958, Peter Drucker remarked on management that:
"…management is first and foremost about the continuing development of the organisation and its employees. The demands and needs of the environment is constantly evolving and management is about adjusting the company according to the needs and demands of the environment…." [1] As a starting-point, this paper rests on the following basic assumptions:
• the importance of innovation is increasing and will continue to grow in the years to come • external market-related turbulence for business organisations is not a passing phenomenon • the same observation goes for technological turbulence which further enhances the need for innovation and intrapreneurship.
Space consideration does not allow us to go into any kind of detail regarding these assumptions. Rather, we will argue that environmental turbulence and knowledge in fusion should be regarded as an opportunity for innovative firms, although recognise that market-related dynamics and technological turbulence can also pose serious risks for stagnant and complacent firms. But what are the implications of the more frequent technological changes, increased market segmentation and global competition for organisations? According to Kumpe and Bolwijn [2] the necessary organisational forms have undergone profound changes through the last decades. This has increased the importance of innovation and underlined the need for renewal and extension of existing product portfolio. For understanding this development Kumpe and Bolwijn [2] have produced a model which is shown in Figure 1 .
The external environment of business organisations has undergone radical changes since 1960s and successful companies have had to adjust to these changes in order to survive. In the 1960s, successful companies focused on effectiveness. They were based on rationality and hierarchical structures that were bureaucratic. Management was primarily focused on the efficiency of various important processes within organisation. In the last decade, the importance of product development and innovation, however has increased considerably [3, 4] . Technological updates and design renewal are important today in order to sustain market share and remain competitive. The challenge of the development function in organisations, e.g. the R&D department, has therefore increased considerably with limited resources and time changing the nature of development work. The market place, it can be said, has short-term demands that often require long-term technology research and development, which in turn pose great difficulties in prioritisation and management [5] .
Therefore, an important implication of the development discussed above is that innovative activities can no longer be assumed to be the domain of start-ups and entrepreneurs. Now all firms need to pay attention to differentiating themselves by means of innovation and development [4] , while at the same time maintaining operational effectiveness [6] . In other words, firms are caught between exploration and exploitation to use the firms of James March [7] and Leonard-Barton [8] . This is a fourth assumption of the paper that we believe is justified by the above discussion -but what does it mean? It means that firms and managers need to start paying attention to the creation of innovation by intrapreneurs and intrapreneurial activities. The outlined developments have taken place in parallel with another important development -the shift from the industrial society to the knowledge society. Today, many organisations are becoming knowledge intensive organisations staffed with knowledge workers that will dominate the influence of global value creation [9, 10] . This has made a lot of people talk about knowledge management as a new managerial discipline for exactly the same reasons that others do talk about innovation management.
Thus, intrapreneurs in modern organisations manipulate knowledge, instead of physical product and technologies, in order to create the necessary innovations and technologies. In that light, it is paramount that we begin to understand the relationships between knowledge, knowledge management and innovation management and intrapreneurship. To provide a framework for such an understanding is the very purpose of this paper. In order to propose a framework for knowledge and innovation management and intrapreneuship, we will start by investigating intrapreneurship and its contextinnovation management -before discussing what we today know about knowledge and knowledge management in firms. Finally, we will try to integrate the two managerial issues in a framework that outlines the task of intrapreneurship in modern organisations.
Innovation management and intrapreneurship
Innovation and innovativeness are very much in the centre of the debate of how the business environment of firms has evolved over the years. Even though a lot of incongruent definitions can be found in the literature (see the discussion by Carcia and Calantone [11] , there seems to be general agreement that innovation (the process) is an iterative process initiated by the perception of a new market and/or service opportunity for a technology-based invention which leads to development, production and marketing tasks in order to bring about a commercial success of the invention (e.g. [4, 12, 13] ). On the other hand, innovativeness (the quality of the outcome) is used as a measure of the 'newness' of an innovation, where highly innovative products etc. are seen as new to the world, the industry or, at least, the firm [13] .
Despite the necessity for innovation in many firms discussed in the introduction, it is clear that no two firms should necessarily be innovative in the same manner. Innovation can to be directed at products, markets, production competencies [11, 13] as well as administrative competencies as defined by Lowe [14] and Gaynor [15] . This corresponds to the thinking behind Miles and Snow's seminal strategy model [16] where strategic management is seen as a process of solving three independent problems; the entrepreneurial problem (choices within the product-market domain), the engineering problem (choices related to operations), and the administrative problem (choices related to administration).
Miles and Snow's model [16] of 'organisational adaptation' focuses on the integration between technology and organisation. The model is also referred to as a model for 'strategic adaptation' (e.g. [17] ). The purpose of the model is to describe and diagnose existing organisational behaviors. The model is based on the following three basic ideas:
• οrganisations can act to create (or choose) their environment • management's strategic choices shape the organisation's structure and processes
• on the other hand, once chosen structure and process constrain strategy.
These basic ideas are in line with the work of authors such as Galbraith [18] and Mintzberg [19] . The ideas describe a change in attitude towards strategy from the traditional perception of planning under stable external conditions to strategic management as a process of constantly developing and being innovative in order to keep up with turbulent and dynamic business conditions.
Innovation management: the context of intrapreneurship
The real issue, however, is how to create a constant stream of innovations in any kind of organisation? It was Drucker [20] , who first pointed out that innovation is not just an outcome, innovation is a process. In order to avoid confusion, we will propose to call the set of managerial activities that together attempt to control the process of innovation for 'Innovation Management'. We can, therefore, safely say that 'innovation' itself is reserved for the results of the process hopefully amply managed by innovation management. A further note on innovations, many have noted that innovation is more than just invention (e.g. [12, 13] ) thereby emphasising that ideas need to be put into practice and inventions need to be commercialised in order to speak of innovation [21] . In our fairly broad perception of innovation to cover more than just product innovation, it is probably necessary to say that idea/inventions need to be implemented in the products, production or administrative competencies of the firm.
Finally, there is the issue of how new an innovation should be. According to the strictest of definitions, innovations should be new to the world, (e.g. [22] ). However, this ignores the idea of parallel development of technologies in different industries -i.e. precursor to technology development [4] -not to mention the difficulties experienced by any firm struggling to implement something new to the firm itself (e.g. [23] ). A suitable compromise between views seems to be to say that an innovation should be new to the firm and its industry.
So what are the activities that constitute innovation management? Notwithstanding the enormous differences between individual firms, several authors have identified five important activities that together define innovation management in its proper context (e.g. [4] ). The first three activities define innovation management per se, whereas the last two define the context of innovation management. The activities are:
• Technological integration. This refers to the integration between technologies and the product-markets of the firm [24] ) and emphasises the importance of satisfying the customer with the innovations of any firm. In other words, technology development (production and administration) needs to be integrated with product development [4] also at the strategic level.
• The process of innovation. By this is meant the cross-functional (business) process of activities that create innovations across the departments of the firm. Obviously, no one department is responsible for innovation and it is, thus, necessary to see how departments together create innovations, see Cooper [25] for one of the seminal accounts of this subject.
• Strategic technology planning. This refers to the planning of technology and/or competence projects with the aim of maintaining a balanced portfolio of technologies and/or competencies, see [26] or [27] .
• Organisational change. Innovation is closely related to organisational change. No matter how small or large the innovation, it will effect the organisation with needs for new knowledge, new markets, new employees and so on. Thus, it is difficult to speak of innovation without considering organisational change.
• Business Development. Of course, innovation should be seen as a means for creating new and improved business for the company. That is, innovation can both drive and be driven by business development as the second very critical element of innovation management.
In a systemic interplay, we believe that these activities together constitute what we have defined as innovation management. But innovation management is surely not the same phenomenon in all organisations?
Contingent situations for innovation management
The recent emergence of quite complex products consisting of, perhaps, mechanical components, electronics components, and software, not to mention interfaces to other IT products as well as a strong image part (of an expanded product concept), has given rise to many questions regarding the traditional idea of using the technological S-curve as a key to contingent use of the theory of innovation management. First of all, many of the new products, such as computers, cellular phones, and so on, are in effect complex systems of many technologies, each with individual life cycles. And how are many individual life cycles added in to one life cycle for the entire product per se? It seems as if the individual technologies and the complex products, of which the technologies are a part, need not develop according to the same logic. But, then, what drives development of such complex products? This is, indeed, very hard to say. In the case of cellular phones, it certainly seems as if it is not the end-users that drive development of new generations of cellular phones (e.g. [4] ). But this does not have to mean that development is driven by technology push. In conclusion, we can say that it seems necessary to develop richer models for contingency of Innovation Management theory.
Based on a firm empirical basis, Christensen [28] discusses this in great detail. He concludes that there must be two kinds of technology changes from one life cycle to the next; (1) disruptive changes that create conditions like envisioned by Schumpeter as creative destruction, and (2) sustainable changes that continue to support established firms and knowledge patterns in the industry [28] . Whereas sustainable changes can be found to support established firms, disruptive changes lead to the demise of established firms in favor of newcomer firms. Christensen explains the difference between the two kinds of technological changes in terms of the S-curve. Sustainable changes continue along the same basic pattern as measured by the same performance measure, whereas disruptive changes start an entirely new S-curve (compared to earlier curves) that needs to be measured by another performance parameter.
For instance, disc drives for computers has changed dramatically on several occasions. For instance in 1980, a new kind of technology was part of enabling the personal computer [28] . However, it was difficult for established firms to foresee that as their perception was driven by the old standard of performance (in that case capacity rather than size). Thus, new firms became leading in the new market for personal computers. The typical example of the computer-industry would be that of IBM versus Apple Computer. Because Apple was driven by a value system that was about creating small computers for home use, its managers could see the value of a disc drive that was smaller than the generation before, albeit not performing quite as well. On the other hand, IBM was driven by a value system that favored making large computer for central computer departments in large firms and saw, hence, no value in a smaller disc drive. Unfortunately -for IBM that is -the market favored the former option and an entirely new product was created. Interestingly, Christensen demonstrates that exactly the same forces are at play in an entirely different kind of industry, i.e. that of machinery for the building industry. Thus, the phenomenon does not need to be new at all and certainly not limited to IT-based industries.
We suggest that there must be, at least, three situations for innovation management. We have the well-known situation of technology exploitation, i.e. after the dominant design has been established. This situation can, of course, be divided into a number of situations. This has been amply demonstrated by the equally well-known A.D. Little approach to technology investment (e.g. [26] ), that distinguishes between monitoring/early adoption, selectively investing/follower, developing key technology, maintaining mature technology and divesting of obsolete technology as the life cycle nears another technology shift [26] . Furthermore, we argue that changes of technology between life cycles can be either sustaining or disruptive rather than the traditional idea of a discontinuous technological change leading to creative destruction.
Based on the above discussions, we can go beyond the popular distinction between creative destruction and technology exploitation and define three situations for innovation management:
• exploitation of existing technologies • stable technological change • disruptive technological change.
Because these three situations are the key to a contingent framework for intrapreneurship related to knowledge and innovation, they are important to understand in detail. In order to do so, it is necessary with research designed to yield this kind of detailed understanding. A logical place to start would be to conduct case studies or action research in companies in order to present examples of the three situations and how they change over time. Even though this article does not have space for a sufficient presentation of such case studies, the authors will describe and illustrate the three situations in this Section. This is based on a number of longitudinal case studies undertaken by one of the authors and presented in a recent book [4] .
Exploitation of existing technologies. This situation corresponds to the stable situation of the smooth part of the S-curve. The task of Management of Technology (MoT) is to secure that the firm develops technologies faster than its competitors (or as a follower if that is desired), and exploit technologies in processes and, secondarily, products. This is truly a race for technological development and a lead may not last forever. This kind of competition can be compared with the metaphor of, say, 100 meter running. Because of specialisation among athletes, one will find that the same athletes compete (almost) every time. Furthermore, race tracks, rules, equipment, etc., will be the same every time -and the athletes probably train in similar fashion. Thus, it seems very difficult to maintain a leadership position in a competition of this kind -unless one is very competent in getting everything together. The most obvious examples of such firms will be traditional industrial firms in many industries. Car-manufacturing is a little atypical because of the strong emphasis on the products still. However, research has shown that emphasis has changed from products to processes many years ago [29] , and we also know it is a very difficult place to break in as a newcomer.
Stable technological change. Other firms go through a series of sustainable technological changes -usually at pretty high speed. This is, of course, quite complex, but we must remember that the technological changes happen within the boundaries of the same design concept and, thus, value system for the firm. Therefore, the task here is to configure -and sometimes develop -a set of technologies constituting a product within the time available. Technological performance is often of less importance, as long as the new product is on market in time. We may compare this metaphorically with a group of athletes that agree to go from one distance to another sequentially from 100 meter to 200 meter to 400 and so on. Every time the group changes, there will be a change of advantages -albeit a small one. However, over time leadership may well change as the group moves from 100 to 800 meters, for instance. We see that there will be many similarities between each pair of distances and that the value system of athletes will only need to change slowly -relatively. An obvious example of such firms can be found in mobile communications, where a group of firms have followed each other through several generations of cellular phones. The lead has changed over time and there has even been a few entries into the industry. However, many firms have followed along for very long time.
Disruptive technological change. Finally, there are firms that have lived through creative destruction. Here both market and technology change at the same time, i.e. a new design concept as well as new components need to be designed -usually along with establishing a new firm to do so. This means that everything must be designed simultaneously -product (concept and detailed construction), market, processes, administration, and so on. This, by the way, corresponds to inventing an entirely new game of sports -the rules, equipment, etc. must be invented at the same time. Examples of firms here rarely include established firms reinventing themselves -that is almost impossible because it requires changing the culture and value system of an established firm -and, thus, usually one-offs. Apple Computer is a much researched example of a firm that invents an entire new industry by breaking the established rules and beliefs.
Intrapreneurs: who makes the innovations?
Considering the past two decades, the responses of the companies in the 1980s, and to some extent the 1990s to the challenges outlined above, have been characterised by reductions of work force, downsizing, rightsizing, budget cuts and depressed morale in their workforce [30] . The centre of attention has been a focus on short-term costs of production, but no company can afford to rely on such an approach forever. The real challenge of a company, to remain a going concern, is to establish a competitive advantage, and the only way to accomplish that is continuous innovation and creation of new ideas. According to Morris and Kuratko [30] the answer is adaptability, flexibility, speed, aggressiveness and innovativeness which can be boiled down to one wordintrapreneurship (for going concern firms) and entrepreneurship (for start-ups).
In parallel with the downsizing wave (e.g. [31] ), researcher's interest in intra/ entrepreneurship seriously took off. In particular, interest in topics as entrepreneurial management, corporate entrepreneurship and intrapreneurship in the last couple of years is remarkable. This may in part be due to 're-labelling' [32, 33] of existing concepts, but it has paved the way to the emergence of new practices and theories. From 1983 the interest for the topic has been on the increase, which can be seen in relation to Pinchot's introduction of the concept of intrapreneurship in 1983 and his book Intrapreneuring in 1985.
New fads or concepts are often seen or claimed to be driven by practice [34] and the more popular part of the management literature, which in the case of knowledge management was represented by Drucker [9] and Stewart [35] . But as Abrahamson [36] has argued, the researchers have often been aware of, and interested in, the new phenomenon for some time, but the explosion seldom takes off before it has gained the interest from practitioners. That is exactly what is happening at the moment for the overall concept of corporate entrepreneurship and the many different labels illustrate that even though the interest on the overall topic is growing there still is a lack of the consensus on what it really means and/or should mean.
It is, again, the purpose of this paper to help fill that void -what does intrapreneurship really mean?
Knowledge in an innovation perspective
An important aspect about knowledge and knowledge management is that it is only within the last few years that the concepts of knowledge and knowledge management have risen to the top of the agenda of researchers and managers. Even though, we have discussed knowledge and learning in the educational realm for many years, only recently have we begun to explore its ramifications in firms and for managers. Therefore, we will assert that there is a major contribution coming from discussing what is state-of-the-art about knowledge from an innovation perspective and try to integrate that into a framework for the task of the intrapreneur in modern organisations. This is simply because this has not been done before and intrapreneurs in modern organisations -we have come to realise -manipulate knowledge rather than physical artifacts.
Knowledge management in a knowledge society
Peter Drucker takes the development of the knowledge society [9] back to the Second World War and already in the 1960s he talks about 'knowledge work' and 'knowledge worker'. However, Thomas Stewart's articles in Fortune magazine about 'Brainpower' [37] and 'intellectual capital' [38] indicates the entry to the knowledge society for most scholars and practitioners, which e.g. Nonaka and Takeuchi [39] and Baxter and Chua [34] have pointed out in different ways. One of the clearest statements is Drucker's [9] own prediction about '[t]he basic economic resource… is and will be knowledge' and the uniqueness about the knowledge society is that knowledge has become the resource, rather than a resource [9, p. 41], italics added by the authors).
Even though knowledge is introduced as the new, crucial factor for the success of the organisations, it is worth to remember that it may not be so new in the first place. It is well known that old management concepts and techniques are re-launched under new labels to mobilise new interest and action [40] . An example is knowledge in the sense of actor theory [32] , where knowledge is related to linguistic and organisational actors and actants in the same way as Catasús [33] did with environment and environmental management. Whether this is due to a re-labelling or new practices and new theories, 'new' concepts such as knowledge management, knowledge worker and knowledge management strategy have gained a lot of attention recently. As described by Bukh et al. [40] the alertness of these concepts is, among other things, indicated by the centrality of the label 'knowledge management' in both organisations, by consultants and scholars.
A tendency to see knowledge and knowledge management from a wider -and often strategic -perspective rather than an exclusive artifact-oriented perspective [41] , where the primary idea is to capture, code and store data and information to make them available for an entire organisation, has been promoted by many researchers [39, 41, 42] . Knowledge management, however, can be seen as an ongoing innovative process based on knowledge creation, knowledge sharing and knowledge dissemination. This process-oriented perspective [41] is rooted in Ikujiro Nonaka's article: The Knowledge-Creating Company from 1991, which was the first summarised presentation of this perspective.
Among others von Krogh et al. [42] and Christensen and Bukh [41] argue that knowledge sharing is a combinantion between people and technology, which means both social interaction and technological transactions. This is supported by the fact that 'generation of synthesis' is important for knowledge creation. The interplay between dichotomies such as tacit and explicit knowledge, body and mind, individual and organisation, top-down and bottom-up, bureaucracy and task force, and relay and rugby [39] are core elements in the knowledge creation process. The interaction between all these dichotomies is expressed in the knowledge spiral [39] . A managerial purpose is to keep this spiral running to create dynamic knowledge, which is crucial for the innovative activities in an organisation.
Different types of knowledge
Typically, knowledge is defined as 'that which is known'. This is, however, only one way of looking at knowledge. Another important way to look at knowledge is to look at 'the state of knowing'. The state of knowledge can be discussed along several dimensions, most notably:
• The level of articulation, i.e. to what extent is it possible to represent knowledge formally and explicitly, and thereby share knowledge within the organisation. Knowledge can be characterised on a continuum from tacit to explicit. • Depth of knowledge, i.e. how deep is the organisation's understanding regarding a certain area of knowledge. This can range from no knowledge (and inability to utilise that knowledge) to complete understanding and ability to utilise knowledge. • Location of knowledge, i.e. is the knowledge internal or external to the firm? Below, we will discuss the level of articulation and complexity of knowledge only, as these are the most important dimensions of knowledge within this context.
Level of articulation: tacit to explicit
Inspired by Michael Polyani, it has only recently become accepted that not all knowledge in an organisation can be fully articulated [43] perhaps a recognition of the fact that not all knowledge of value is easily accessible via books, the internet, etc. This is not surprising to us, but merely another manifestation of the very thinking behind competence development and an internal focus in management of firms. Typically, a distinction is made between tacit and explicit knowledge, (e.g. [39, 41, 43] ). Tacit knowledge is the kind of knowledge that cannot be articulated and codified, whereas explicit knowledge is easy to codify. Evidently, different strategies for handling knowledge and for learning are needed for tacit and explicit knowledge, respectively. The two possible states of knowledge are, to us, merely end-points on a scale -in reality knowledge will be something in between. It is, thus, important to note that tacitness of knowledge should not be seen as a form of mystification. Tacit knowledge can be learned -just consider the craftsman education in Denmark -and it is a natural and important part of all domains of knowledge [44] .
A number of factors can be said to contribute to the tacitness of knowledge. Based on the references in this Section, we have identified a number of continuums that expresse most importantly a factor contributing to tacitness of knowledge:
• Embodied or disembodied knowledge. Examples of embodied knowledge are written procedures, manuals, or mechanical components that all seem to be physically part of the organisation. Examples of disembodied knowledge are heuristics, organisational values or culture [8] .
• Observable or non-observable in use. Tacit knowledge will typically be difficult to observe in use. Examples of non-observable knowledge, therefore, include knowledge related to craftmanship and/or knowledge related to a large element of experience.
• Independent or part of a system. Some kinds of knowledge are part of a larger system of knowledge and experience -e.g. craftmanship -whereas other kinds are independent. It will be far more difficult to articulate knowledge of the former kind than of the latter kind.
In summary, tacit knowledge is disembodied, non-observable in use, and part of a system of knowledge, whereas explicit knowledge is embodied, observable in use, and independent of other kinds of knowledge. Many kinds of knowledge in a firm will be towards the tacit kind and, hence, more difficult to manage through formal systems and traditional forms of learning.
Depth of knowledge: Dreyfuss and Dreyfuss
An important point regarding knowledge relates to its 'depth', by which we understand an expression of the organisation's ability to utilise that knowledge. Thus, the greater the depth of knowledge, the greater the ability to utilise that knowledge. This assumption can be discussed -obviously some persons can understand quite a lot about an area and be unable to apply that knowledge. However, we assume that in relation to firms and this project this will not be the case. However, there is not necessarily any correlation between the depth of knowledge and its level of articulation -understanding and utilisation can be high even with tacit knowledge. There have been several contributions to this dimension of the state of knowing. For instance, Machlup [45] has identified 13 different 'elements of knowing' and describes a number of levels in the development of knowledge. For Machlup, the central issue in his 'elements of knowing' is how well an individual or an organisation is able to perform utilising this knowledge. He defines a number of stages ranging from 'being acquainted with' to 'being able to perform'. This corresponds to a continuum from having knowledge that exists (but being unable to do anything with it) to having thorough knowledge and being able to utilise that knowledge. A somewhat similar typology has been proposed [46] , with an eight-level typology of knowledge in relation to the description of processes.
The most important contribution, however, is also the oldest one. Dreyfuss and Dreyfuss [47] have proposed a model for the depth of knowledge that clearly can be said to contain the other, newer, contributions to the area. The model describes the knowledge of a person as he becomes more and more competent in five levels -from novice to expert -and describes how true experts are highly dependent on tacit knowledge whereas others are dependent on explicit knowledge.
Location of knowledge
Knowledge can reside in many different organisational contexts, ranging from the individual person to networks of employees -and, most notably in relation to modern organisations. In networks, consistent of internal and external persons to the firm, the network of organisations being the ultimate form of that. In this context, two issues stand out as particularly important: (1) the transfer of knowledge from one person to the entire organisation, and (2) the transfer of knowledge external to the organisation to the inside of the organisation.
In modern organisations, knowledge will often be found in the tacit form and, hence, reside in the knowledge and experience of one person, or just a few persons. In order to enable the firm to utilise that knowledge to the largest possible extent -that is make more people capable of mastering the knowledge -the process of diffusing knowledge from one person to the entire organisation is critical. There are several ways to do that. It seems evident that the mechanism of codification, making knowledge more explicit, is vital to the process.
In many firms, other knowledge will often be found outside the organisation. This is only natural for a relatively small firm with minor resources. For instance, suppliers often have knowledge critical for the customer firm on, say, processes, customised process technology, etc. Therefore, many firms engage in networking activities of different kinds, for instance, shared marketing, R&D efforts, etc., with many different partners. Thus, the second important issue relating to location of knowledge is whether or not knowledge is internal to the organisation. Learning processes for internalising knowledge are absolutely vital to modern organisations.
Diffusion of knowledge: undiffused to diffused
It is through the diffusion process that an organisation becomes capable of deriving value from the knowledge it has developed by, e.g., R&D activities, internalising, networking, etc. [39] . Evidently, the diffusion of knowledge is very critical. In order to be able utilise knowledge better, more people need to have access to the knowledge and master the knowledge. Thus, the extent of diffusion in general is closely related to the dimension of depth of knowledge. However, not every part of the organisation will reach the same depth of knowledge at the same time -or be able to do so -so diffusion is a critical issue in its own right.
Normally, diffusion of knowledge is described along a continuum from undiffused (located with one person) to fully diffused (residing with every body). The latter end of the continuum suggests that diffusion of knowledge has a lot to do with the concept of corporate values and corporate culture. As soon as something is fully diffused, one can say that it has become part of the corporate culture. Therefore, learning processes need to be both formal and informal in order to diffuse knowledge.
Of course, diffusion is a relative construct in the sense that it should be measured on a 'need to know' basis. There is no point in diffusing knowledge to parts of the organisation, where that knowledge is irrelevant. Having noted that, we would like to add that very often the need to know is greatly underestimated in organisations.
Complexity of knowledge
The dimension of complexity of knowledge is seen as very important in relation to learning/transfer of knowledge [48] . Complexity of knowledge is a function of:
• The tacitness of knowledge and thereby the way knowledge is being embedded and represented within the organisation. Complex knowledge must be expected to have significant tacit elements [43] .
• The extent to which the knowledge can be demarcated from other areas of knowledge in the organisation. Complex knowledge will typically be intertwined with other types of knowledge in the organisation and, therefore, be difficult to demarcate clearly [49].
• The extent to which knowledge has social elements, i.e. a large number of actors needed for the knowledge to exist [32] , e.g. network knowledge. Typically, complex knowledge will be dependent on a number of actors and their ability to function together in a group or network.
In other words, the more complex the knowledge, the more one or more of the three dimensions mentioned above will be present. The more complex knowledge, the more difficult will it be to model that knowledge and to acquire the same by formalised means.
Understanding intrapreneurship better
Increasingly, the need for innovation management is changing. Innovation management these days is the domain of all modern organisations -not just start-ups. Therefore, it is crucial to consider the work of intrapreneurs in theory about innovation management. Furthermore, such modern intrapreneurs manipulate knowledge rather than physical artifacts. Investigating state-of-the-art theory about knowledge, we have concluded that complexity of knowledge is a construct that has large implications for the way we think about intrapreneurship and innovation. In this Section, we will link together complexity of knowledge and the work of the intrepreneur in a common framework. In order to do that, however, we need to establish the context for the work of the intrapreneur. We will do this by discussing the purpose of the intrapreneur's work and its content.
The purpose: exploitation and exploration
Regarding the purpose of intrapreneurship, we will assert that the intrapreneur is to fulfill the organisation's need for renewal in light of its need for stability. James March has formulated the idea that management is a balance between two forms of learning activities -exploration and exploitation -the finding of new resources and the use of existing ones [7] . This is probably based on some of March's early thinking on management, since March from early on saw management as two fundamentally different activities that needed to be conducted quite differently (e.g. [50] ). One has been labeled 'the technology of foolishness' [50] as a serious attempt to create a supplement to the analytical planning-oriented style of management that we know from operations management.
The ideas of March have been inspiring for many others such as Dorothy Leonard-Barton [8] who has worked on experiments versus exploiting the knowledge assets and hence competencies of the company. Leonard-Barton [8] too acknowledges that we are talking about two mentally different activities but does not discuss the managerial challenges of doing two fundamentally different mental activities. Within the field of strategic management, Hamel and Prahalad [51] have written a paper on 'strategy as stretch and leverage' in Harvard Business Review in almost similar terms, while Michael Porter recently has written a thought-provoking article 'What is a strategy?' [6] in which he claims that strategy is about differentiation in the market place combined with operational effectiveness. The latter, to Porter, is not even strategic in nature -but that is another point.
The content: learning leading to innovation
Regarding the content of intrapreneurship, we will see this as learning. Learning occurs under two conditions. When there is a match or a mismatch between intentions and outcomes of intended actions in organisations. If there is a mismatch the actions are corrected until there is a match between actions and intended outcomes [52] . However, several authors have discussed different levels of learning in organisations, i.e. a radical change of behavior may not be the result of the same kind of learning as a minor adjustment of current behavior. Argyris illustrates this with his model of single and double loop learning.
Figure 2 Model of single-and double-loop learning
Source: Adapted from [52] Single-loop learning can be compared to a thermostat. A thermostat is programmed to detect if the surrounding temperature exceeds or is below the reference temperature, and responds by simply turning the heat on or off. If the thermostat asked itself why it was programmed as it was, then it would be a double-loop learner, since it was able to reconsider its own situation and thereby, perhaps, alter this situation. In other words, double-loop learning is mainly a matter of being able to question one's governing values, i.e. self-assessment. Single-loop learning is appropriate for routine and repetitive issues, while double-loop learning seems more relevant for complex and non-programmable tasks [52] . Double-loop learning is not simple at all, it often requires evaluation of your existing values and ways of doing things, and how you influence your surroundings in both negative and positive ways. Even if you are able to see and evaluate your own faults, there is still a long way to go before an actual change occurs -if any occurs at all. Double-loop learning means the unfreezing of paradigms, prejudices and habits in order to be open-minded towards new and alternative ways of action [52] . This, furthermore, involves a number of other psychological mechanisms that will not be discussed further within this context. It is easy to relate to the problems dealing with double-loop learning. Just think of the advice that you give other people but never use yourself. Sometimes you even say to your self or to others: '...You shouldn't be doing it the way I do, but instead...'. You are often well aware of your own deficiencies, but accept them as a solid implemented and non-changeable part of you. If these 'values' are changed, it is often in connection with a major crisis or event that really shakes you out of balance.
We will compare a person's double-loop learning as a serious reconsideration of that person's current situation, often leading to radical changes, with organisations and the way they learn when innovating. In comparison with industrial organisations, it is seen that double-loop learning and, perhaps, radical change often emerges as a result of a near fatal crisis, i.e. major turn-around efforts, crisis management and so on. However, if double-loop learning could be integrated into the formal and informal systems of organisations, the organisations would have more time to reconsider their basic situation and prevailing values, and from there develop serious alternative solutions. Maybe, organisations would even be able to develop entirely new ways of doing things -without the existence of a crisis!
A framework for intrapreneurship in light of knowledge
The elements of a framework for intrapreneurship and innovation in light of a knowledge perspective are now in place. The elements are:
• situations for innovation management -exploitation, sustainable change, and disruptive change • task of intrapreneurship -exploitation and exploration • complexity of knowledge • tacitness • demarcation • social elements • type of learning involved.
Combining these elements yields the following framework.
The framework defines the task of intrapreneurship as a combination of the three situations for innovation management and the learning-related concepts of exploitation and exploration -the latter being closely related to single and double loop learning. Furthermore, the framework provides an attempt to describe the content of intrapreneurship in the six subtasks resulting from outlining the framework. This is done by defining the complexity of the knowledge that the intrapreneur needs to manipulate in each instance and the corresponding type of learning involved. In all, this yields the framework proposed in Table 1 . Obviously, this framework is merely a first step. The framework needs to be researched in greater detail both empirically and theoretically. The boundaries of time and space prevent us from doing so in this paper, but we look forward to contributing to the effort.
